


21 cm LineasCosmologicalProbe

Inflation

Canuse 21 cnhyperfine
transition in HIto studyLSS
andgrowth of structure in
universe

Dark energy drives expansion of

universe in latéimes: can oy coparton soosomig ™
measure wittstandarduler 503 87 65 435 21 ¢ REEEEEE
(BAO) 08<z<25

Signal known to exist, but faint:
O(0.1mK), while galactic
foreground is O(10"5 K
Achievingsensitivity of 22uJy
necessary, requires large
interferometric array.




HIRAX: Who are we? Where are we?
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HIRAX Design and Goals

Instrument:

A

A
A
A

1024closepacked em stationary
dishes

Science goals:

A Measure baryon acoustic oscillations
with HI intensitymapping to

Operatingfrequency: 400 800 MHz, characterizelark energy

equivalentedshift = 0.8 2.5
Survey area of 15,000 dedpaily
sensitivity of ~12uJy

Manually repoint every 180 days,
4 years for full survey (~1pJdy)

Radio transient searches
Pulsar searches

Neutral hydrogen absorbers
Diffuse polarization of th&alaxy
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Frequency Range

400-800 MHz

Frequency Resolution

390 kHz, 1024 channels

Dish size

6 m diameter, f/D=0.25

Interferometric layout

32x32 square grid, 7m spacing

Field of View

15 deg?-56 deg?

Resolution ~5"—10’
Beam Crossing Time | 17-32 minutes
System Temperature | 50K
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Feed and Signal Chain

Feeds are dual polarization cloverleaf
antenna based on CHIME feed

Low loss (< 0.15dB) and small reflectivity
(<-0.15dB) across wide band

Consists of FR1 dialectric(PCB) with
metalized layer, PCBalun

Ring choke circularizes beam, decreases
crosstalk and ground spillover

Fiber used to carry signal from dishes to
correlator (~250m)

~70dB total gain, 50dB befoRFOFTX
RFoFTx relatively noisy, requiring high
amplification before so that system noise
is dominated by initiaLNA

RFoFRx also contains band defining 400
800 MHzfilter



